The W H O MONICA project monitors trends and determinants in cardiovascular disease to relate classical risk factor changes to trends in incidence rates. The Belfast and Toulouse MONICA centres have also collaborated in dietary studies. Both centres have validated incidence and attack rates for ischaemic heart disease using coronary event registration. These data confirm that the disease in middle-aged men is between three and four times as common in Belfast as in Toulouse. Risk factor surveys show some differences between the centres, but the overall risks assessed by two multiple logistic function scoring systems were identical. A weighed dietary survey revealed no important difference in macronutrient intake, although carbohydrate and saturated fat intake in Belfast was significantly higher. Protein, dietary cholesterol and polyunsaturated fat, particularly linoleic acid intake, was significantly higher in Toulouse, as was consumption of wine, cheese, fruit and vegetables, but not potatoes. The Northern Irish diet is typically Northern European, but although the diet in Toulouse has some features of the Mediterranean diet, it is not appreciably different from that in Belfast in terms of total fat intake. Major differences are present for several food items, and in general these differences add support to the antioxidant hypothesis.
Introduction
The paradox of the low ischaemic heart disease (IHD) mortality of the French in the presence of a moderate intake of fat has been reviewed. 1 ' 2 Comparison of statutory (Death Certification) IHD rates shows Northern Ireland at the top of the world league and France second from the bottom. French men have about a quarter the IHD rates of men in Northern Ireland; age-standardized rates for IHD ences in the national mortality data. Independent surveys of the MONICA contribution populations establish risk factor trends over time. The dietary contribution to these differences in IHD incidence has been investigated in a joint EC/MONICA Study. 5 This analysis was undertaken with the aim of comparing IHD incidence, risk factor levels and dietary intake in Belfast and Toulouse.
Methods

Statutory mortality data
Both centres compile statutory mortality data for various causes using the standard MONICA protocol.
Registration
The MONICA Project registers IHD events to rigid criteria, using a common protocol in each centre, 4 suspected events are documented and the MONICA criteria applied; 28-day survival is recorded. Registration procedures in both centres are comparable, and the main source of ascertainment of fatal cases is through death certification. Information for non-fatal cases is gathered from surveillance of hospital discharges and monitoring events which are cared for at home. In Belfast, MONICA covers Belfast city and the northern part of County Down, and has a target population of 157 300 men and women aged 35-64 years. 6 In Toulouse, MONICA covers Toulouse city and the rest of the Haute-Garonne region with a target population of 296 900 men and women aged 35-64 years. 6 
Risk factor survey
In Belfast, the screening took place over a one-year period from 1985-86, and 401 randomly selected subjects were screened; the methodology has been described. 7 Blood pressure was measured using the Hawksley Random Zero Sphygmomanometer.
In Toulouse, a total of 400 randomly selected subjects were screened over a two-year period; the methodology is given elsewhere. 8 Blood pressure was measured using a standard mercury sphygmomanometer.
Both centres satisfied the requirements of an external quality control scheme organized by the WHO Lipid Reference Laboratory in Prague, Czechoslovakia.
Dietary survey
Both centres took part in the joint EC/MONICA Project optional nutrition study. 5 The subjects studied were those included in the Risk Factor Survey. The recommended instrument was the 3-day food diary. In addition, a 10% sub-sample of records were to be duplicated using the 3-day precise weighed method.
In Belfast, the 3-day precise weighed method was used for all 401 participants. The number of subjects producing analysable records was 356 (final response rate 52%). The methods have been described. 9 In Toulouse, 3-day food diaries were kept, using estimated weights for food, household measures and portion sizes. These were completed on all 400 subjects who took part (response rate 58%). In addition, 40 subjects completed the 3-day precise weighed method. A description is available elsewhere. 10 Ethical approval for these studies was received in both centres, and all subjects gave their informed consent.
Statistical analyses
The risk factor data were compared using the x 2 test and the independent samples t-test, and 95% CIs were calculated. In order to obtain as valid a dietary comparison as possible, only 3-day weighed records were analysed. For each Toulouse subject, two Belfast subjects were selected by matching for height, weight and age. The mean values for the two matched groups were compared using analysis of variance. Because of the large number of variables examined, significance was only accepted at the 1% level. Table 1 gives the age-specific statutory mortality per 100 000 population (mean 1985-1987) for males aged 45-54 and 55-64 years in the two centres. The IHD statutory mortality rates in Belfast and Toulouse agree with the national mortality data, with a ratio of approximately 4 : 1 . Mortality from IHD is approximately three times more common in older males than younger males. In Belfast it accounts for 37% and 36% of deaths in younger and older males, respectively; in Toulouse, 12% and 15%. Stroke in older men in Belfast is twice as common as in Toulouse. Cancer mortality is slightly higher in Belfast; the excess is mainly due to malignant neoplasms of lung, but cancer accounts for a greater proportion of deaths in Toulouse than Belfast. Only for other causes mortality in younger men, and injury and poisoning in all men, does Belfast fair better. All these differences are reflected in the all causes mortality which is almost 40% higher in Belfast than Toulouse in younger males and nearly twice as high in older males. Table 2 gives the age-specific coronary event rates classified to MONICA criteria: these show mortality rates and incidence rates. The 4:1 relationship observed for statutory mortality rates is reflected in the MONICA validated mortality rates, but is lower due to the strict MONICA diagnostic criteria. Case fatality is rather higher in Belfast. As expected, case fatality increases in both centres with age.
Results
Statutory mortality
Registration
Risk factor survey
In Table 3 , mean risk factor profiles are given for all subjects who completed the dietary study. A higher proportion of younger males in Toulouse reported diabetes than in Belfast; the difference was even greater in older males (p = 0.005). Overall, 45% of those reporting diabetes in Belfast were on drug treatment, 36% on insulin. In Toulouse the proportion was 59% (none on insulin). More younger subjects were hypertensive in Toulouse than in Belfast, the difference was significant in the older men ( p = 0.002). Overall, 30% of the total classified as hypertensive were on treatment in Belfast, and of these 43% were controlled; the respective proportions in Toulouse were 36% and 33%. Cigarette smoking in younger men was slightly more common in Toulouse, and this difference was very pronounced in older men (p = 0.004). Mean serum cholesterol was higher in Belfast in younger men, the reverse held for HDLcholesterol (p<0.001). In Belfast, only one subject (0.3%) claimed to be on hypolipidaemic therapyin Toulouse 31 (7.8%) claimed to be on it. Systolic blood pressure was higher in Belfast men and diastolic blood pressure lower; mean blood pressure was lower in Belfast than Toulouse. Body mass indices were very similar in the two centres. These risk factor levels translated into two almost identical multiple logistic function (MLF) estimates 
Dietary survey
The results are given for the entire age range (45-64 years) for the 40 subjects in Toulouse and the 80 at Queen's University Belfast on May 24, 2010 subjects (matched by age, height and weight) in Belfast. Total energy intake was almost identical (Table 4) and there was no significant difference in the intake of total fat. Carbohydrate intake was higher in Belfast than Toulouse. Protein and dietary cholesterol intake were higher in Toulouse than Belfast (p<0.001). Monounsaturated fatty acid intake did not differ significantly. Saturated and polyunsaturated fatty acid intake was higher in Toulouse than Belfast (p<0.004 and p<0.001), as was linoleic acid intake (p = 0.002). Alcohol consumption was greater in Toulouse. Red wine was the main alcoholic beverage in Toulouse (70% of men drank it almost every day) but in Belfast beer and spirits predominated. Calcium intake in Belfast was greater than in Toulouse, as was sugar (p = 0.002). There was no significant difference in magnesium, starch and fibre intake.
The energy supplied by protein was highly significantly greater (p<0.001) in Toulouse but there was no significant difference in energy supplied by fat (Table 5) . Differences emerged for alcohol and saturated fatty acids (p -0.002) but not for carbohydrates or monounsaturated fatty acid intake. Polyunsaturated fatty acids contributed very significantly more to total energy in Toulouse (p<0.001). This was reflected in a higher P/S Ratio (p<0.001). Figure 1 gives the percentage contribution of foods to total energy. Bread contributed almost equally, but biscuits and cakes contributed much more in Belfast (p=0.005). Meats supplied a significantly greater proportion (p=0.002) in Toulouse, but fish consumption did not differ to any important extent. Milk and cream consumption was slightly higher in Belfast, as was butter consumption, but cheese consumption was highly significantly greater (p<0.001) in Toulouse. Non-cottage cheese consumption was more than three times higher in Toulouse (6.6% of total calories vs. 2.1% in Belfast) ( p < 0.001). Taken together, dairy products accounted for 18.4% of total energy in Toulouse and 15.3% in Belfast. Consumption of potatoes was very significantly higher in Belfast (p<0.001) but the reverse held for vegetables in Toulouse (p -0.009). Both sets of National Food Tables are in harmony in classifying tomatoes as vegetables: when these were removed, the difference in vegetable consumption was no longer significant (tomatoes contributed 0.14% to total energy in Belfast and 0.83% in Toulouse-a sixfold difference, p < 0.001). The contribution from cabbage and broccoli, etc. was threefold (0.13% in Belfast vs. 0.35% in Toulouse), and similarly for carrots (0.08% in Belfast vs. 0.33% in Toulouse) (p = 0.001). The reverse was true for onions (0.44% in Belfast vs. 0.10% in Toulouse). No significant differences emerged for cucumber or spinach. There was a greater than fourfold difference in fruit consumption (1.7% in Belfast vs. 7.1% in Toulouse) (p<0.001). The contribution from citrus at Queen's University Belfast on May 24, 2010 Hypertensive, systolic BP #s140 and diastolic BP ^9 0 mmHg, (systolic + (diastolic x 2)) -=-3.
or receiving treatment; mean BP, fruits revealed a threefold difference (Belfast 0.37% vs. 1.10% in Toulouse). Massive differences were observed in the contribution from apples (0.12% in Belfast vs. 2.76% in Toulouse) (p<0.0001). Differences also emerged in terms of nut consumption: 0.34% in Belfast and 0.67% in Toulouse, but this was not statistically significant. In Toulouse, on average, 0.37 g garlic per day were consumed-in Belfast a tiny minority of men used it.
Discussion
A stark contrast in angina pectoris between Ireland and France was noticed nearly two centuries ago by Samuel Black, an Irish Physician
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-it is still present. Dr Black thought that the French might be spared because of 'the benignity of their climate'. Although there is a big difference in climate between Belfast and Toulouse, there is a much lesser difference between Belfast and Lille in northern France, where heart disease is almost as rare as in Toulouse. 4 Because of the very low incidence of CHD in France despite a fat intake which is not particularly low, a 'French paradox' is repeatedly cited.
1 ' 2 The pitfalls in international comparisons of IHD mortality rates due to differences in death certification and coding methodology have been highlighted. 14 ' 15 Such limitations were not observed: MONICA mortality data reflected the statutory data, although the rates were slightly lower. There was a four-fold higher IHD mortality in Belfast than in Toulouse, and all causes mortality was almost twice as high in Belfast in older males. This comparison of IHD incidence and mortality between France and the UK has used validated data collected to a standardized protocol. In men aged 35-64 years in Toulouse, there was a larger proportion of unclassifiable deaths than in Belfast. 4 If some of these were IHD deaths, they would have increased the mortality from IHD, but
A.E. Evans etal. by not enough to have any profound effect on the ranking. The higher mortality due to injury and poisoning in Toulouse was surprising in view of Belfast's 'troubles' but road traffic deaths were more common in Toulouse. Case fatality rates were higher in Belfast: this could be an effect of earlier admission due to mobile coronary care and hence better diagnostic criteria in fatal events (this would have very little effect on the overall mortality classification rates), or it could be due to fewer sudden deaths in Toulouse.
Self-reported diabetes was almost three times as common in Toulouse as in Belfast, and judging by drug treatment, these differences were real. The different methods of measuring blood pressure may have introduced a systematic bias. The use of the Random Zero device (in Belfast) gives a lower blood pressure recording by around 2 mmHg diastolic than the standard sphygmomanometer; this may be due to an increased height of the mercury in the Random Zero manometer tube. 16 Some differences were noted for cigarette smoking and HDL cholesterol, but most other risk factors were similar in the two samples. The very much higher self-reported level of hypolipidaemic treatment in Toulouse is unlikely to have contributed significantly to the very low CHD incidence observed. The MLF scores, although higher in the older age range, showed no difference between the centres. estimates of risk in the two populations. Besides, both MLFs were derived in a population juxtaposed between the two study populations which has intermediate IHD rates. Poor response may have introduced bias. However, both centres showed low response rates, as is typical of dietary surveys; also the weighed dietary study was of limited size. It is tempting to assume that a similar cross-section of the population attended in each centre, but this cannot be easily verified. However, risk factor levels in this survey were similar to those of the main MONICA screening surveys where response rates were higher. Another possible source of bias is the accuracy of the national food tables.
Neither the classic risk factor scores nor the similarity in major nutrient intake adequately explain the large differences in IHD and other causes mortality between the centres. Total energy intake did not differ, and it is unlikely that this confounded with different energy expenditures as the BMIs were also almost identical (in the risk factor comparison). Total fat consumption did not differ significantly between the centres, but protein and dietary cholesterol intake did. Polyunsaturated fatty acid and linoleic acid intake was higher in Toulouse and saturated fatty acid intake was higher in Belfast. The higher PS ratio in Toulouse could be bestowing a greater benefit than is commonly thought. Biscuits and cakes as an energy source was very much greater in Belfast where they are the largest single source of fat in the diet. 18 The much higher cheese consumption in Toulouse should ensure a higher calcium intake which may exert a protective effect, at least in rabbits, 19 but in Belfast calcium intake was higher.
Alcohol consumption in Toulouse was significantly higher than in Belfast: the Toulousains drink red wine rather than beer and spirits and drink daily; in Belfast fewer people drink but the rest make up for it, particularly in bout drinking at weekends. Large studies have now shown 20 ' 21 a reduced relative risk for IHD in moderate drinkers. It is postulated that a steady consumption of wine in France reduces platelet aggregation, 22 and that bout drinking induces rebound aggregation. Flavonoids and phenols in red wine, including anthocyanin which imparts its colour, and resveratrol may also play a role as antioxidants. 23 There is now some evidence that red wine consumption reduces lipoprotein(a) 24 and this could in turn elevate levels of tissue growth factor -ft which has been shown 25 to be very low in advanced atherosclerosis.
The difference in tomato and fruit intake fits with the antioxidant hypothesis. The much higher level of tomato consumption in Toulouse demands further study in view of the singlet oxygen-quenching potential of lycopene, whose major source is tomatoes. 26 Recently, lycopene has been found 27 to be twice as effective as beta carotene in protecting lymphocyte cells from NO 2 radical damage. The strikingly higher apple intake in Toulouse is intriguing, as in the Zutphen Elderly Study, flavonoid consumption was inversely related to CHD death. 28 The major sources of flavonoids in the Netherlands, in particular quercetin, were tea, onions and apples. In Belfast tea is drunk with milk which may decrease its bioavailability. Onion consumption was greater in Belfast, but this would have been more than offset by the consumption of apples in Toulouse. Turning to other antioxidants, although the Belfast population at Queen's University Belfast on may compensate for a low vitamin C intake from fruit and vegetables by a higher intake of potatoes, this may be offset by cooking methods and peeling, as serum vitamin C levels in 40-49-year-old males in Belfast are only half those in Toulouse; 29 plasma vitamin E levels were not very different. A direct comparison of vitamin C and vitamin E intakes is not possible within this dietary comparison, as the French food tables do not allow their calculation.
